Undergraduate emergency medicine (EM) teaching in Canada is heterogeneous. There have been recommendations for national standards in this area. 1 Recommendations for a fourth-year medical student EM curriculum have been published in the United States. 2 The International Federation for Emergency Medicine recently described an international generic model curriculum for medical student education in EM. 3 However, neither of these sets of recommendations were developed using validated methods defined a priori. Furthermore, both focus on recommended core EM knowledge at the end of undergraduate training as opposed to what can reasonably be taught during a time-limited EM clerkship experience.
A core competency is defined as the essential knowledge, skill, or attitude needed to succeed in a given field. Defining learning objectives and core competencies for clinical clerkship has become a priority in medical education. 4 The Liaison Committee on Medical Education (LCME) is the recognized accrediting authority for medical education programs leading to the medical doctorate degree for medical schools in the United States and Canada. The LCME requires medical school programs to specify the objectives of their educational program and ensure that all those responsible for teaching medical students are aware of those objectives. The objectives are to be stated in terms that allow assessment of student progress in developing the competencies that the profession and the public expect of a physician. 5 There are already widely recognized definitions of the knowledge, skills, and attitudinal attributes appropriate for a physician, including those described in the Accreditation Council for Graduate Medical Education (ACGME) Outcome Project 6 and the CanMEDS 2005 Physician Competency Framework. 7 The Association of American Medical Colleges (AAMC) has defined the clinical skills curricula for undergraduate medical education. 8 Implementing these recommendations requires educators to define from these general lists what is appropriate for every given educational experience (such as a course or clinical rotation). Most undergraduate and postgraduate medical education programs have already developed national core competencies for their respective overall programs. Although all programs are encouraged to design curricula to maximize local resources and constraints, a national reference core competency list for specific rotations can help ensure that nothing is missed, realistic priorities are set, and policy discussions are well informed.
The CanMEDS 2005 Physician Competency Framework was developed by the Royal College of Physicians and Surgeons of Canada as a competency framework or guide to the essential abilities physicians need for optimal patient outcomes. It consists of seven roles or thematic groups of competencies. Each role can be further broken down into smaller components for teaching, learning, and assessment. The seven roles are Medical Expert, Communicator, Collaborator, Manager, Health Advocate, Scholar, and Professional. 7 Competency frameworks have been more readily applied to postgraduate medical education; however, changes to undergraduate curricula and evolving national accreditation standards have now shifted this to the undergraduate medical education realm. Using a competency-based framework to describe the activities and performance of the professional and working backward to build enabling competencies in the undergraduate curriculum may provide an authentic curriculum focused on the qualities and attributes required of a competent physician. Competency-based medical education does not specify particular learning strategies or formats but rather provides a clear description of intended outcomes. 9 The Delphi process has been used extensively in social sciences and health-related research. The Delphi process is a group facilitation technique that seeks to obtain consensus on the opinions of experts through a series of structured questionnaires (rounds) in an iterative multistage process designed to transform opinion into group consensus. 10 It has been demonstrated that a modified Delphi process can result in a strong consensus around a realistic number of core competencies for EM clerkships. 11 In January 2009, a working group of the Canadian Association of Emergency Physicians (CAEP) Undergraduate Education Committee was established to lead a project on the development of EM clerkship core competencies. The purpose of this project was to define the core competencies for EM clerkship in Canada as determined by an expert panel of Canadian EM educators.
METHODS
Using a modified Delphi process, we developed a consensus among a panel of expert EM undergraduate educators from across Canada using the CanMEDS 2005 Physician Competency Framework. 7
Questionnaire development
A convenience sample of experts in EM undergraduate education (six project investigators) developed a comprehensive list of competencies for the EM clerkship. This list was developed by consulting multiple sources, including a review of the published literature and the grey literature (Internet) for existing EM curriculum and course objectives, and reviewing the course curricula of nine Canadian medical school EM clerkships (documents that were readily accessible through correspondence and websites) until saturation was reached. The list of competencies was organized into the domains described in the CanMEDS 2005 Physician Competency Framework 7 by consensus of two study investigators (R.P., G.B.). This comprehensive list underwent a series of edits and additions with a view to inclusivity until there was consensus among the expert panel.
A questionnaire was developed using a Web-based survey tool (SurveyMonkey, Surveymonkey.com, Palo Alto, CA). Each item consisted of a description of the competency followed by a 7-point Likert scale indicating the strength of agreement on whether the competency should be included in a 4-week EM clerkship rotation (distinct from what students should know about EM on graduation). Detailed instructions for panel members on what to consider when rating each competency were developed. In addition, panel members were given the opportunity to add any additional competencies at their discretion. The questionnaire was piloted with nine EM educators. Final edits were made to the questionnaire based on feedback received.
Round 1
A larger representative panel of expert EM undergraduate educators in Canada was identified. The EM undergraduate coordinator/director at each Englishspeaking medical school in Canada (n 5 13) was invited by e-mail to participate. Using a ''snowball'' technique, 12 we asked each EM undergraduate coordinator/director to identify four additional ''experts'' at their university and to provide the principal investigator (R.P.) with their names and e-mail addresses. An expert was defined as an ''emergency medicine physician with expertise and/or interest in emergency medicine undergraduate education.'' The principal investigator contacted potential participants by e-mail to ensure interest and agreement to participate in the project. Reminder invitations were sent at weekly intervals twice. Participation in the panel was voluntary. The process was conducted in a quasianonymous manner. Respondents' identity was known to the principal investigator only to allow for reminders and provision of feedback in subsequent rounds. The participants' judgments and opinions remained strictly anonymous to members of the expert panel. On March 4, 2010, an e-mail was sent to each member of the panel with a link to an online questionnaire. Reminder e-mails were sent at weekly intervals twice. Each participant was asked to rate each competency on a 7point Likert scale as described above.
Round 2
Competencies rated as 6 or 7 were categorized as ''must include,'' 4 or 5 as ''for consideration'' and 1, 2, or 3 as ''not include.'' The principal investigator ranked the competencies from highest percent to lowest percent of ''must include'' responses within each CanMEDS competency domain. Competencies rated ''not include'' by 75% or more of the respondents were eliminated from the list. Panel members were subsequently invited by e-mail 22 days after the first questionnaire to complete a second online questionnaire. Each panel member was asked to rate each competency using a scale of only ''must include'' or ''not include.'' The panel's aggregate responses for each competency from round 1 were noted beside each competency as a percentage of ''not include,'' ''for consideration,'' and ''must include.'' Reminder e-mails were sent at weekly intervals twice.
Evaluation methods
Using descriptive statistics, we rank-ordered the competencies based on the percent response of ''must include.'' Inclusion criteria for the final list were those competencies for which 75% or more respondents provided a response of ''must include.''
External review
On completion of data collection, the project was reviewed by four external reviewers. The reviewers included three nationally recognized EM educators/ researchers (who did not participate in the study) and one nationally recognized family medicine undergraduate educator/researcher. Reviewers were asked to provide a brief narrative commenting whether the project results were valid, useful, and applicable to EM clerkship and whether the methodology was appropriate to inform competency and curriculum development.
The study was approved by the University of Toronto Health Sciences Research Ethics Board.
RESULTS
Nine clerkship directors responded to the initial invitation, providing the names of 33 potential participants (including the clerkship directors). Of these potential participants, 30 consented to participate on the expert panel. One panel member did not respond to the second questionnaire. There was representation from 9 of the 17 medical schools in Canada (range 5 2-5 participants per school), with six different provinces represented.
The expert panel (n 5 30) was diverse in terms of education background and expertise ( Table 1 ). The initial list of competencies consisted of 152 competencies organized in the seven domains of the CanMEDS framework. After round 2 of the Delphi process, the list of competencies was reduced from 152 to 62 competencies, a 59% reduction ( Table 2, Table 3 , Table 4 , Table 5 , Table 6, Table 7 , Table 8 , Table 9 , Table 10 , and Table 11 ).
DISCUSSION
The Delphi process has been used extensively in social science and health-related research. The process allows researchers to seek out information that may generate a consensus on the part of the respondent group. It is increasingly being used in health professional education research, including curriculum and competency. [13] [14] [15] [16] [17] [18] [19] [20] [21] We describe in a previous publication the rationale development for the use of a Delphi process to establish consensus on EM clerkship competencies and the effectiveness of this approach. 11 The methodology described in this study, as previously published, was seen by external reviewers to have face validity, applicable to EM clerkships in Canada and appropriate to inform competency and curriculum development.
The Delphi process is an effective method of collecting opinion and determining consensus. However, a universally agreed proportion does not exist as the level used depends on the sample numbers, aim of the research, and resources. The reported level of consensus in the literature ranges from 51 to 80%. 10 The level of consensus that we sought was 75% of respondents supporting the contention that the competency ''must be included.'' We chose a high level of consensus to ensure that a manageable, core list of competencies was developed that a medical student could encounter during a time-limited EM clerkship rotation. However, we have disseminated all 152 competencies along with the groups' collective rating ''whether the competency must be included.'' This will allow flexibility for educators and curriculum developers to move the threshold for inclusion up or down.
There has been an active debate in the literature on the validity of the Delphi process. 22 The validity of our study was enhanced by ensuring that a representative panel of experts from across Canada was recruited. Our experts represented every province with a medical school with the exception of two. The experts' profile was diverse in terms of educational background. Our high response rates and use of successive rounds also increased the validity of the results.
We chose to use the CanMEDS Framework because it is the framework used by all Canadian residency programs, it is increasingly being used to inform undergraduate medical education, and it is familiar to most medical educators in Canada. We previously demonstrated that the CanMEDS Framework is a valid and practical framework to structure competencies and curriculum at the undergraduate level. 11 The number of competencies for the Medical Expert role (43) was significantly more than all the other roles combined. 19 This reflects the traditional teaching paradigm of all medical schools and the fact that medical knowledge and skills are still at the core of the curriculum for medical students. More programs are being developed for medical schools that reflect how to incorporate the non-Medical Expert roles into the curriculum. 23, 24 Of note, the expert panel did not include any competencies for the Manager role in the final list. This may reflect the fact that they believe the role is not appropriate for students in undergraduate education. It may also reflect an exercise of priorities in what should be included in a time-limited EM clerkship.
Distilling a large list of competencies related to EM into a core group that can reasonably be achieved in a time-limited clerkship (and, in doing so, recognizing that some competencies can be addressed elsewhere in the MD program) can be a challenge for individual program leaders. In designing local clinical experiences (such as clerkships), rotation coordinators must resist the urge to be overly inclusive with their list of rotationspecific objectives and competencies. Although program leaders may feel that an inclusive list of competencies ''defines'' their specialty, such long lists of educational objectives are infrequently completely met. Goals and objectives set the expectations for the rotation for both what is to be learned and what is to be taught, therefore implying responsibility on both teacher and learner. It is in everybody's best interest that these objectives be feasible given the constraints of the rotation. The educational standards set by the LCME describe that this should be the case. The LCME standards also require that ''the faculty must monitor medical students' experiences and modify them as necessary to ensure that the objectives of the medical education program are met. 5 Therefore, objectives that are too high reaching may be seen as a deficiency with respect to accreditation standards. A national effort focused on rotation-based objectives promises to help in this regard.
There is no systematically derived curriculum that defines the basic minimum curricular expectations for EM undergraduate rotations in Canada. Recently, the International Federation for Emergency Medicine described a model curriculum for medical student education in EM. 3 This curriculum was developed through informal consensus and involves a long list of curriculum content that would be hard to deliver solely in an EM clerkship. Instead, it was conceptualized as terminal objectives at completion of medical school. In the United States, a task force representing six major EM organizations developed a national fourth-year medical student EM curriculum guide. There are no clear methods describing how this curriculum was developed. Furthermore, our results define core competencies rather than a core curriculum. Recognizing this practical curriculum planning need, we describe an expert-derived consensus on a set of competencies that can be achieved in a timelimited EM clerkship in Canada. Our model takes the form of competencies and objectives organized in a framework familiar to most Canadian and many international medical educators. Individual rotation coordinators can adapt this defined, limited list to reflect what they can offer consistently to all trainees. The list of competencies provided is certainly not meant to be prescriptive. Practice patterns vary by institution, and different clinical rotations will offer different encounters depending on the variety and scope of other rotations available to students over their entire clinical training. Items near the top of the consensus list for each category may be covered well by other rotations, and, conversely, items low on the consensus may only be covered in the ED.
There are a number of limitations to this study. The Delphi process itself has limitations, including concerns regarding the lack of reliability. 10 Inherent in the anonymity of the process is a danger of the lack of accountability of the opinions expressed. Our expert panel had no representation from two provinces that have medical schools and did not include representation from French-language medical schools in Canada. The panel included only four physicians from community hospitals (teaching and nonteaching). This limited representation on the panel is reflective of the fact that most EM clerkships in Canada presently occur in academic health science centres. The panel may have been more robust with inclusion of other medical educators, students (or recent graduates), and possibly patients. Our study used the CanMEDS 2005 Competency Framework 7 to organize the competencies. Although this framework is increasingly informing undergraduate education, it has not been adopted by all medical schools in Canada.
CONCLUSIONS
This study established a national consensus defining the core competencies for EM clerkship in Canada. Demonstrate an ability to access various educational resources available to enhance patient care 23 (79) Demonstrate a basic ability to self-guide professional development, including identifying and addressing learning needs 22 (76) Demonstrate an understanding of the concepts of evidence-based medicine and best practice guidelines and how they relate to patient care in the ED
(62)
Describe some of the many unique learning and teaching opportunities available in emergency medicine 13 (45) Demonstrate an ability to critically appraise the literature relevant to ED care 5 (17) ED 5 emergency department. 
